Functional characterization of human blood coagulation factor XIa using hybridoma antibodies.
During the initiation of intrinsic coagulation factors XI and XIa interact intimately with several other coagulation proteins (factor XIIa, high Mr kininogen, and factor IX) as well as with the platelet surface. To help elucidate these complex intramolecular interactions, we have prepared a collection of monoclonal antibodies directed against various epitopes in factor XI. We have utilized these reagents to isolate factor XI and the light chain of factor XIa on affinity columns, and to probe structure-function relationships involved in the interactions of factor XIa with factor IX. The isolated light chain of factor XIa retained greater than 90% of its amidolytic activity against the oligopeptide substrate pyro-Glu-Pro-Arg-pNA (S-2366), but only 3.8% of its clotting activity in a factor XIa assay and 1% of its factor IX activating activity in an activation peptide release assay. This suggests that regions of the heavy chain are required for development of coagulant activity and specifically for the interaction of factor XIa with factor IX. To test this hypothesis, the effects of three of the monoclonal antibodies (5F4, 1F1, and 3C1) on the function of factor XIa were examined. The results show that in a clotting assay the light chain-specific antibody (5F4) inhibits 100% of the factor XIa activity, whereas of the heavy chain-specific antibodies, one (3C1) inhibits 75% and another (1F1) only 17%. Similarly in the factor IX activation peptide release assay, antibody 5F4 inhibits 100% of the factor XIa activity, whereas 3C1 inhibits 75% and 1F1 inhibits 33%. We conclude that regions located in the heavy chain, in addition to those in the light chain, are involved in the interaction of factor XIa with factor IX and in the expression of the coagulant activity of factor XI.